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ULTRASTRUCTURE OF EGGS OF ANOPHELES RONDONI,
ANOPHELES LUTZII, AND ANOPHELES PARVUS, THREE
SPECIES OF THE SUBGENUS NTSSORHYNCHUS
OSWALDO PAULO FORAMINI,' MARIA ANICE MUREB SALLUM,,
EDUARDo STERLINo BERGo, eIo DANIEL CoRUGEDo FL6RES-,
ABSTRACT The ultrastructures of the eggs of Anopheles (Nyssorhynchus) rondoni (Neiva & yrnto), Anoph-
eles (Nyssorhynchus) lutzii Cruz, and Anopheles (Nyssorhynchus) parvus (Chagas) are described and iilustrated
with scanning electron micrographs. The egg of Anopheies roni.doni is similar in several respects to those of
other species of the Argyritarsis Section. The egg of An. lutzii is similar to that of Anophelei antunesi Galvdo
and Amaral in having floats widely joined anteriorly on the ventral side, and the anterior end barely visible
beyond the floats. The egg of An. parvus is remarkable in possessing an anterior fingerlike structure that bears
several lobed tubercles a1 1!r9 apex. The fingerlike structure and the micropyle are wiihin the prominent anterior
crown formed by the frill. The egg of An. parvus has floats with the anterioipole uppermost, *tri"h ir an unusual
position for Anopheles.
KEY WORDS Anopheles, Anopheles rondoni, Anopheles lutlii, Nyssorhynchus, eggultrastructure, malaria
vectors, mosquito taxonomy
INTRODUCTION
Anopheles rondoni (Neiva and Pinto) is the sis-
ter species of Anopheles strodei Root and Anoph-
eles benarrochi Gabald6n, Cova-Garcia, and Lo-
pez in the Strodei Complex of the Albimanus
Section of Anopheles (Nyssorhynchus) (Faran
I98O). Anopheles lutzii Cruz and Anopheles par-
vas (Chagas) belong to the Myzorhynchella Sec-
tion of the subgenus Nyssorhynchus. Anopheles
rondoni, An. lutzii, and An. parvus are widely
distributed in the southern Neotropical region.
Except for eggs of An. rondoni and Anopheles
ininii Senevet and Abonnenc, the eggs of only a
few species of the Albimanus Section have been
described using a scanning microscope: Anoph-
eles albimanrzs Wiedemann, (Rodriguez et al.
1992): Anopheles darlingi Root (Linley 1992);
Anopheles rangeli Gabald6n, Cova-Garcia, and
Lopez and Anophele,s danhami Causey (Linley
and Lounibos 1993); and Anopheles aquasalis
Curry (Linley et al. 1993). The eggs of other spe-
cies bave been described using a at light micro-
scope (Causey et al. 1944). Within the Myzor-
hynchella Section the eggs of An. lutzii and An.
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parvus have been described using a stereomicro-
scope: An. lutzii (Galvdo l94l) and An. parvus
(Causey et al. 1944, and Cova-Garcia 1961. The
egg of Anopheles antunesi has also been studied
with a scanning electron microscope (Forattini et
al. 1997 ). Remarkable morphological differences
are found among the eggs of the species of the
subgenus Ny s sorhynchus.
Eggs from gravid females of An. rondoni, An.
lutzii, and An. parvus were obtained from fleld col-
lections made in Dourado and Pariquera-Agu, State
of 56o Paulo, Brazil. These eggs were examined
with light microscopy and scanning electrom mi-
croscopy and are described in this paper.
MATERHLS AND METHODS
Eggs were obtained from ovipositions of 10 fe-
males of An. rondoni, 3 of An. lutzii, arlLd 3 of An.
parvus. Females of the 3 species were taken with
a human bait in Dourado, SP 255, road km 124
(22"5'5,48"26'33'W), and one female of An. lutzii
was collected with a Shannon trap, in Pariquera-
Agu; both sites are in the State of 56o Paulo, Brazil.
The preparative procedures to obtain eggs for scan-
ning electron microscopy were as described by For-
attini et al. (1997). Lengths and widths of living
eggs were measured with a stereomicroscope and a
digital length-measuring set. Eggs were examined
using a scanning electron microscope. Terminology
follows Harbach and Knight (1980).
Fig. 1. Egg of Anopheles (Nyssorhynchus) rondoni. A. Entire egg, anterior end at top, on the right, ventral view.
B. Entire egg, lateral view. C. Entire egg, anterior end at top, on the left, ventral view. D. Anterior end, ventral view.
E. Anterior end and floats, ventral view. F Anterior end, lateral view. De, deck; E float; Fr, frill.
F\g. 2. E,gg of Anopheles (Nyssorhynchus) rondoni. A. Posterior end, venffal view. B. Posterior end, lateral view.
C. Deck tubercles, anterior end. D, E. Deck tubercles, central area. F Float, lateral view.
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The egg of An. parvus, in the laboratory, floated
on water with the anterior end uppermost, so the
remainder of the egg stayed submerged in the water
inside a bubble. This seems to be the natural flo-
tation position, especially because eggs from 3 fe-
males floated with the anterior pole up. When the
water surface was agitated the eggs became entan-
gled in the walls of the plastic vials. This suggests
that in natural larval habitats the anterior crown and
the terminal fingerlike structure with its several
lobed tubercles might serve an anchorage function
by becoming entangled in water debris or plants,
thus preventing eggs from sinking.
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